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I AMENDMENTS 



Tn the Title: ^ 

Please amend the title to readas follows: 



METHODS OF USING PROMISCUOUS G PROTEINS TO IDENTIFY G PROTEIN- 
COUPLED RECEPTORS AND THEIR LIGANDS. 



In the Specification: 

Please amend the first paragraph of the specification to read as follows: 




This application claims priority under 35 U.S.C. Section 1 19 to provisional patent application 
60/020,234 filed on June 21, 1996, by Negulescu et al, which is herein incorporated by 
reference. 



In the Claims 

Please amend the following claims to read as follows: 




63. (Twice amended) A method of identifying a G-protein coupled receptor (GPCR) 
for a given ligand, the method compriteing: 

(i) providing a cell,\aid cell comprising, 

a) a first hetefologous inducible promoter operably linked to a first 
polynucleotide encoding aAnctional Gal5 protein having at least 95% sequence 

homology to SEQ. ID. NO 2,\ 

b) a second he^lWus promoter operably linked to a second 

polynucleotide encodiji^ reporter gene, and 

c) a third heterjylogou^romoter operably linked to a third 

polynucleotide encoding said GPCR) 

wherein said fir\t heterologous inducible promoter provides 

for the low level expressi\n prior to induction, 
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whe\ein induction of said first heterologous inducible 
promoter provides for at least a three fold increase in expression of 
said Gal 5 pro\ 

whereinVnduced expression of said Gal 5 protein is 
sufficient to permit promiscuous coupUng to said GPCR, 

wherein GPCR is not naturally expressed in said cell, 
wherein ^^^ic^secopd heterologous promoter is directly or 
indirectly mod]dlatdd/^5y the activity of said Gal 5 protein, and 

wherehj/^dml arises fi-om a cell line subjected to 
functional cell analysis with a signal transduction detection system; 

(ii) contacting said cell with said ligW; and 

(iii) detecting a change in reporter genfi^ expression by comparing reporter gene 
expression prior to addition of said ligand with re^rter gene expression after addition of 
said ligand. 




7 1 . (Three-times ameni^ed) A method for identifying a GPCR for a given ligand, the 

method comprising: 

(i) providing a cel^ said cell comprising, 

a) a first hetVologous inducible promoter operably linked to a first 
polynucleotide encodin/ltfunction Gal 5 protein having at least 95% sequence 

homology to SEQr^. and 

b) a second leterVogous promoter operably linked to a second 
polynucleotide encoding said GPCR, 

^rein said first heterologous inducible promoter provides 
for the low level expression prior to induction, and 
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(ii) 
(iii) 



whereiAinduction of said first heterologous inducible 
promoter providW for at least a three fold increase in expression of 
said Gal 5 proteinL and 

wherein induced expression of said Gal 5 protein is 
sufficient to permit Promiscuous coupling to said GPCR, 

wherein saidVjPCR is normally coupled to either GOi, GOs 
or Gai2 in the absencfe of said Gal 5 protein, 

wherein saifl GiPCR is not naturally expressed in said cell, 

and 

wherein'iaKi^eVAarises from a cell line subjected to 
functional ceU/^lysis 4th a signal transduction detection system; 
contacting said cell with said ligand; and 

detecting a change in a signal with a signal transduction detection system 



by comparing said signal prior to addition of said\igand with said signal after addition of 
said ligand, 

whfrf i P g^^'^ '''g""' transduction dptf ction sy stem comprises a dye. 



75 . (Twice amended) V method of a identifying a ligand for a GPCR, the method 



compnsmg: 



(i) contacting a ck with a test chemical, said cell comprising 

a) '^a firs/haterologous inducible promoter operably linked to a first 
polynucleotid^^efddingV functional Gal 5 protein having at least 95% sequence 

homology to SEQ. 0). NOV 2, and 

b) ^Slecond heterologous promoter operably linked to a second 

polynucleotide encoding said GPCR, 
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\iierein said first heterologous inducible promoter provides 
for the low level expression prior to induction, 

whWein induction of said first heterologous inducible 
promoter pjpvides for at least a three fold increase in expression of 
said Gal 5 pKotein, 

wherem induced expression of said Gal 5 protein is 
sufficient to permit promiscuous coupling to said GPCR, 

wherein said GPCR is normally coupled to either GOi, GQs 
or Ga 12 in the abaence of said Gal 5 protein, 

wherein sa\d GPCR is not naturally expressed in said cell, 

and 

wherein saidWu arises fi^om a cell line subjected to 
functional ce^ analys\s with a signal transduction detection system; 
and 

(ii) detecting a change^fTa Wal ^ith a signal transduction detection system 
by comparing said signal priorto additijbn of sdjd test chemical with said signal after 

addition of said test chemical, 

wherein said signal transdliction detection system comprises a dye, 
wherein a change in reporter gene expression identifies the test 

compound as a ligand for the GPC^, thereby identifying the ligand for the 

GPCR. 
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81. (Three-times amenclifd) A method of identifying a ligand for a GPCR, the method 
comprising 

(i) contacting a ceft with a test chemical, said cell comprising, 

a) a first heterologous inducible promoter operably linked to a first 
polynucleotide encoding afunctional Gal 5 protein having at least 95% sequence 
homology to SEQ. ID. NOl 2, 

b) a second hetei^ologous promoter operably linked to a second 
polynucleotide encoding a reporter gene, and 

c) a third heterologous promoter operably linked to a third 
polynucleotide encoding said GPCR, 

wherein said first heterologous inducible promoter provides 
for the low level expression prior to induction, and 

wherein inducfton of said first heterologous inducible 
promoter provides for ai least a three fold increase in expression of 
said Gal 5 protein, and 

whereiij induced eJ^ression of said Gal 5 protein is 
sufficient to perimJt^^ coupling to said GPCR, 

whejpin saiq GPCR not naturally expressed in said cell, 

and 

wherein saifl second heterologous promoter is directly or 
indirectly modulated by the activity of said Gal 5 protein, and 

wherein said cell arises from a cell line subjected to 
functional cell analysis with a signal transduction detection system; 
and 

(ii) detecting a change in reporter gene expression by comparing reporter gene 
expression prior to addition of said test chemical with repoqer gene expression after 
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addition of said test chemical, wherein^ange in reporter gene expression identifies the 
test compound as a ligand for the 0 K:R. thereby identifyi ng the ligand f or the GPCR^ 




88. (Amended) The method of claim 86, further comprising contacting said cell with 
phorbol myristateacetate or an analog thereof 




90. (Three-times aiAended) A method for identifying a modulator of signal 
transduction mediated by GPCRVctivation in a cell, the method comprising: 

(i) contacting\ cell with a ligand that in the absence o f a test chemical, 
activates signal transduction >ii said cell, said cell comprising 

a) a first hVerologous inducible promoter operably linked to a first 
polynucleotide encoding functional Gal 5 protein having at least 95% sequence 
homology to SEQ. ID. Nd 2, and 

b) a second heteblogous promoter operably linked to a second 

polynucleotide encoding said GPCR, 

wherein s\id first heterologous inducible promoter provides 
for the low level e}ffl>ression prior to induction, and 

wherein indiibtion of said first heterologous inducible 
promoter pro^ ide^fo\at least a three fold increase in expression of 

said GcttS open 

rein inducedWpression of said Gal 5 protein is 
sufficient to permit promftecuous coupling to said GPCR, 

wherein said GPCft is normally coupled to either GOi, GQs 
or Ga 12 in the absence of saM Gal 5 protein, 

wherein said GPCR i^not naturally expressed in said cell, 

and 
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wherein said cell arises from a cell line subjected to 
functiona|>cVl analysis with a signal transduction detection system; 

(ii) contacting said^ ceN ^h the test compound, and 

(iii) detecting a chang^im a^signal with a signal transduction detection system 
by comparing said signal prior to addition of said test chemical with said signal after 
addition of said test chemical. 




94. (Three-times amWed) A method for identifying a modulator of signal 
A transduction in a cell, the method V)mprising: 

(i) contacting a cell with a ligand that in the absence of a test chemical, 
activates signal transduction vJa a GPCR in said cell, said cell comprising, 

a) a first heterologous inducible promoter operably linked to a first 
polynucleotide encoding a>functional Gal5 protein having at least 95% sequence 
homology to SEQ. ID. No\2, 

b) a second heterdJogous promoter operably linked to a second 
polynucleotide encoding a reporter gene, and 

c) a third heterologous promoter operably linked to a third 
polynucleotide encoding said GP( 

.^^wkeim said W heterologous inducible promoter provides 
for the IpwVevel expression prior to induction, 

wherein inductioV of said first heterologous inducible 
promoter provides for at lekst a three fold increase in expression of 
said Gal 5 protein, 

wherein induced expression of said Gal 5 protein is 
sufficient to permit promiscuous coupling to said GPCR, 

wherein said GPCR is nofSnaturally expressed in said cell, 
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wherein said second heterologous promoter is directly or 
indirectly modulated by the activity of said Gal 5 protein, and 

wherein said cell arises from a cell line subjected to 
functiohal cellWalysis with a signal transduction detection system; 

(ii) contacting safd Ve)/with the test compound; and 

(iii) detecting a cljafige in rejprter gene expression by comparing reporter gene 
expression prior to addition of-sald test d^iemical with reporter gene expression after 

a^flj t j nn rtf said test che mical. 




101. (Amended) The method of claim 99, further comprising contacting said cell with 
phorbol myristate acetate or an an alog thereof. 



1 02. (Amended) A method of functionally profiling a test chemical comprising the 

steps of: 

(i) contacting a pVnel of cells with a test chemical, said panel of cells 
^ comprising a plurality of cell qpnes, each cell clone comprising 

a) a first heterologous inducible promoter operably linked to a first 
polynucleotide encoding \ functional Gal5 protein having at least 95% sequence 

homology to SEQ\ ID^CX 2, 

b) a second het^ologous promoter operably linked to a second 
polynucleotid^/m^odtog a reporter gene, and 

c) a thirjr heterologous promoter operably linked to a third 

polynucleotide encoding said GRCR, 

wherein saW first heterologous inducible promoter provides 
for the low level expression prior to induction, 
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vOiierein induction of said first heterologous inducible 
promoter Vovides for at least a three fold increase in expression of 
said Gal 5 protein, 

wherein induced expression of said Gal 5 protein is 
sufficient to p^it promiscuous coupling to said GPCR, 

whereinWid second heterologous promoter is directly or 
indirectly modulated by the activity of said Gal 5 protein, 

wherein sa^d GPCR is not naturally expressed in said cell, 
wherein said cell arises from a cell line subjected to 
functional cell ^lalysfs with a signal transduction detection system; 
and 

whereip^ch ^ell clone differs only with respect to said 
GPCR that is expressed 

(ii) contacting said cell clones with a test chemical; 

(iii) detecting reporter gene expression from said cell clones; and 

(iv) comparing reporter gene expression between said cell clones. 



'07. The method of claim 1 02, further comprising contacting said cells with a 
compound that innrpaopX^alr^im levels inside said cells. 



111. (Twice amended) The method of claim 110, wherein said reporter gene is p- 
lactamase, 



113. (Twice amended) The method of claim 112, wherein said reporter genels^ 
lactamase. 
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115. (Twice amended) The method of claim 1 1 4, wherein said reporter gene is p- 
lactamase. 

1 16. (Twice amended) The method of claim 106, further comprising contacting said 
cell with a reporter gene substrate. 

117. (Twice amended) The method of claim 106, wherein said reporter gene is 
p-lactamase. 

118. (Twice amended) The method of claim 111, wherein said reporter gene substrate 
isCCF2. 

119. (Twice amended) The method of claim 113, wherein said reporter gene substrate 
is CCF2. 

120. (Twice amended) The method of claim 1 1 5, wherein said reporter gene substrate 
is CCF2. 

121. (Twice amended) The method of claim 1 1 7, wherein said reporter gene substrate 
is CCF2. 



X^l ^comparing said change in r^l^er gene expression detected in step (iii) with a change in reporter 

gene expression detected in a c^rol cell line lacking said GPCR detected under the same 
\kh^~^onditions as in step (iii). 

V 1 34. (Amended) The method dfclaim 71 , wherein said method further compnses 

comparing said change in signal detected in\tep (iii) with a change in signal detected in a control 
cell Une lacking said GPCR detected under the\ame conditions as in step (iii). 



133. (Amended)\The method of claim 63, wherein said method further comprises 
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135. (Abended) The method of claim 75, wherein said method further comprises 
comparing said chafage in signal detected in step (ii) with a change in signal detected in a control 
cell line lacking saidWcR detected under the same conditions as in step (ii). 

136. (Amended) The method of claim 81, wherein said method further comprises 
comparing said change inVeporter gene expression detected in step (ii) with a change in reporter 
gene expression detected iti^ control cell line lacking said GPCR detected under the same 
conditions as in step (ii). 

137. (Amended) The method of claim 90, wherein said method further comprises 
comparing said change in reporterVene expression detected in step c) with a change in signal 
detected in a control cell line lackin^said GPCR wherein said change is detected under the same 
conditions as in steps b) and c). 

1 38. (Amended) The method Xf claim 94, wherein said method further comprises 
comparing said change in reporter gene expression detected in step (iii) with a change in reporter 
gene expression detected in a control cell lirt^ lacking said GPCR, detected under the same 
conditions as in step (iii). 



Please add the following claims: 



'-139. The Aethod of claim 63, wherein the cell is a COS-7 cell comprismg 
jolyrmcleotides accordW to a, b, and c, wherein the first heterologous inducible promoter is a 
cytomegalovirus (CMV) promoter operably linked to a heptamerized tet operator, and wherein 
the cells further comprise a pohjiucleotide encoding a tetracycline-dependent transactivator 
operably linked to a constitutive promoter. 
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140. The method of claim 71, wherein the cell is a COS-7 cell comprising 
polynucleotides according to a and b, wherein the first heterologous inducible promoter is a 
cytomegalovirus (CMV) promoter operably linked to a heptamerized tet operator, and wherein 
the cells further compose a polynucleotide encoding a tetracycline-dependent transactivator 
operably linked to a constitutive promoter. 

\ 

141 . The methoAof claim 75, wherein the cell is a COS-7 cell compnsmg 
polynucleotides according tda and b, wherein the first heterologous inducible promoter is a 
cytomegalovirus (CMV) promoter operably linked to a heptamerized tet operator, and wherein 
the cells further comprise a polVucleotide encoding a tetracycline-dependent transactivator 
operably linked to a constitutive promoter. 

142. The method of claimV 1 , wherein the cell is a COS-7 cell comprising 
olynucleotides according to a, b, andc, wherein the first heterologous inducible promoter is a 

cytomegalovirus (CMV) promoter opeUly linked to a heptamerized tet operator, and wherein 
the cells fiirther comprise a polynucleotike encoding a tetracycline-dependent transactivator 
operably linked to a constitutive promoter 

143. The method of claim 90, whe\ein the cell is a COS-7 cell comprising 
polynucleotides according to a and b, whereinVhe first heterologous inducible promoter is a 
cytomegalovirus (CMV) promoter operably linLd to a heptamerized tet operator, and wherein 
the cells fiirther comprise a polynucleotide encoding a tetracycline-dependent transactivator 
operably linked to a constitutive promoter. 
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144. The mekhod of claim 94, wherein the cell is a COS-7 cell comprising 
polynucleotides according to a, b, and c, wherein the first heterologous inducible promoter is a 
cytomegalovirus (CMV) promoter operably linked to a heptamerized tet operator, and wherein 
the cells further comprise a polynucleotide encoding a tetracycline-dependent transactivator 
operably linked to a constitutivSi promoter. 



145, The method of claiiAl02, wherein the cell is a COS-7 cell comprising 
polynucleotides according to a, b, ano^, wherein the first heterologous inducible promoter is a 
cytomegalovirus (CMV) promoter operably linked to a heptamerized tet operator, and wherein 
the cells further comprise a polynucleotide\ncoding a tetracycline-dependent transactivator 
operably linked to a constitutive promoter.- 
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